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Contents: Table S1 . Sequences of oligonucleotides used and synthesized in this study. 
[a] Italics: parts forming duplex with the primer; bold: position of the modification in the product; bio = biotin. proportionality between number of nitro tags incorporated and signal intensity), the green curve is negative PEX control (the same dNTP mixture but with no polymerase added, demonstrating that only incorporated NO2 groups, but not residual dA NO2 TP from the reaction mixture, give the signal).
Right panel: details of NO 2 red peaks obtained for full length products of A NO2 monoincorporation in different sequence contexts (see legend in the panel). For peak potentials corresponding to these and other combinations see Table 1 in the article. 
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Synthesis of dG NO2 TP and dG NH2 TP
The aqueous Suzuki cross-coupling reaction on guanosine derivatives is rather challenging due to the fact that the guanine moiety has an acidic proton, which under reaction conditions (high pH, high temperature) may be deprotonated to give an anion that can coordinate to palladium. 1 We have previously reported the synthesis of both guanosine derivatives dG NO2 TP and dG NH2 TP, however, the reaction yields were very low and the products contained a high proportion of the corresponding diphosphate. 2 Here, we report on an improved synthesis of both compounds, leading to higher yields and lower diphosphate content.
Our standard synthetic approach to modified nucleoside triphosphates consists of triphosphorylation of an iodo nucleoside and a following cross-coupling reaction. For dG NO2 TP it turned out better to start with the cross-coupling reaction on the iodo nucleoside dG I and then proceed with triphosporylation. The desired dG NO2 TP was obtained as a pure compound in an 18% overall yield.
Scheme S1. Synthesis of dG NO2 TP.
However, this concept failed when applied to the synthesis of dG NH2 TP. While the Suzuki cross-coupling of the 7-iodo-7-deaza-2´-deoxyguanosine dG I with 3-aminophenylboronic acid proceeded well, affording the 3-aminophenyl nucleoside in a 57% yield, the following triphosphorylation did not work under any conditions applied, presumably due to the presence S14 of aromatic amino group. Therefore, the triphosphorylation had to be accomplished before the (2)).
3-Amino-and 3-nitrophenylboronic acids were purchased from Sigma Aldrich, and 7-iodo-7-deaza-2´-deoxyguanosine was purchased from Chembiotech. Synthesis and characterization data for 2'-deoxy-5-(3-nitrophenyl)-7-deazaadenosine 5'-O-triphosphate (dA NO2 TP) 4 , 7-(3- Mass spectra of the prepared ONs were measured by MALDI-TOF, on Reflex IV (Bruker Daltonics, Germany) with nitrogen UV laser (337 nm). UV spectra were measured on Varian CARY 100 Bio spectrophotometer and on NanoDrop1000 (ThermoScientific).
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Synthesis of 2'-deoxy-5-(3-nitrophenyl)-7-deazaguanosine 5'-O-triphosphate (dG NO2 TP)
2'-deoxy-5-(3-nitrophenyl)-7-deazaguanosine (dG NO2 )
A water-acetonitrile mixture (2:1, 4 mL) was added through a septum to an argon-purged vial containing 7-iodo-7-deaza-2'-deoxyguanosine dG I NMR data are in accord with those in the literature. 
2'-deoxy-5-(3-nitrophenyl)-7-deazaguanosine 5'-O-triphosphate (dG
Synthesis of 7-(3-aminophenyl)-2'-deoxy-7-deazaguanosine 5'-O-triphosphate (dG NH2 TP)
7-(3-aminophenyl)-2'-deoxy-7-deazaguanosine 5'-O-triphosphate (dG NH2 TP)
A water-acetonitrile mixture (1:2, 500 µL) was added through a septum to an argon-purged vial containing 7-iodo-7-deaza-2'-deoxyguanosine 
Biochemistry
Single nucleotide incorporation and primer extension (SNI-PEX) for analysis by polyacrylamide gel electrophoresis
The reaction mixture (10 µL) contained 5'-32 P-labelled primer (3 µM, 0.5 µL), template (3 µM, 0.75 µL), Vent(exo-) DNA polymerase (2 U/µL, amount specified in Table S4) (10 mM Tris, 1 mM EDTA, 100 mM NaCl, pH 7.5) (3 × 500 μL). The reaction mixture after the extension was diluted with the Binding buffer TEN 100 (200 μL), the solution was added to the pre-washed magnetic beads and the resulting mixture was incubated for 20 min at 18 °C and 1200 rpm. After the incubation, the magnetic beads were collected on a magnet (PureProteome Magnetic Stand, Merck) and the solution was discarded. The beads were washed successively with Wash buffer TEN 1000 (10 mM Tris, 1 mM EDTA, 1 M NaCl, pH 7.5) (2 × 500 μL), and water (3 × 500 μL). Then water (50 μL) was added and the sample was denatured for 2 min at 65 °C and 900 rpm. The beads were collected on a magnet and the solution was transferred into a clean vial.
MALDI-TOF characterization of oligonucleotides
Oligonucleotides were characterized by MALDI-TOF mass spectrometry. A mixture of 
Electrochemical analysis
Single-stranded monoincorporation and strand extension products isolated by magnetoseparation protocol (vide supra) were analysed by ex situ (adsorptive transfer Figure S17. 13 C NMR spectrum of compound dG NO2 .
